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Foreword

This translation has been made based on the original Japanese Industrial
Standard established by the Minister of Economy, Trade and Industry
through deliberations at the Japanese Industrial Standards Committee
according to the proposal of establishing a Japanese Industrial Standard
from Japan Carbon Association (JCA)/Japanese Standards Association
(JSA), with a draft being attached, based on the provision of Article 12
Clause 1 of the Industrial Standardization Law.

This Standard has been made based on IEC 60413 :1972 Test procedures
for determining physical properties of brush materials for electrical
machines for the purpose of making it easier to compare this Standard
with International Standard; to prepare Japanese Industrial Standard
conforming with International Standard; and to propose a draft of an
International Standard which is based on Japanese Industrial Standard.

Attention is drawn to the possibility that some parts of this Standard
may conflict with a patent right, application for a patent after opening
to the public, utility model right or application for registration of utility
model after opening to the public which have technical properties. The
relevant Minister and the Japanese Industrial Standards Committee
are not responsible for identifying the patent right, application for a
patent after opening to the public, utility model right or application for
registration of utility model after opening to the public which have the
said technical properties.

Date of Establishment: 2008-06-20

Date of Public Notice in Official Gazette: 2008-06-20

Investigated by: Japanese Industrial Standards Committee
Standards Board

Technical Committee on Electricity Technology

JIS C 2820:2008, First English edition published in 2009-01

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.
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JAPANESE INDUSTRIAL STANDARD JIS C 2820 : 2008

Test procedures for determining
physical properties of brush materials
for electrical machines

Introduction This Japanese Industrial Standard has been prepared based on the first
edition of IEC 60413 Test procedures for determining physical properties of brush
materials for electrical machines published in 1972 with some modifications of the
technical contents.

The portions with continuous sidelines or dotted underlines are the matters in which
the contents of the original International Standard have been modified. A list of
modifications with explanations is given in Annex (informative).

1 Scope This Standard specifies test procedures for determining the physical prop-
erties of brush materials for electrical machines, i.e. bulk density, hardness, resistiv-
ity, transverse strength and for determining the ash content.

NOTES 1 The properties determined by these tests are inherent in the brush
materials themselves as distinct from performance characteristics in
operation on electrical equipment.

It should be kept in mind that since brush materials are generally
brittle, porous materials, it is reasonable that their properties vary much
more than the same properties in metals.

Samples used for these tests shall be representative of the batch of
material involved using a recognized and/or agreed sampling procedure
or technique.

2 The International Standard corresponding to this Standard is as follows.

The symbols which denote the degree of correspondence between JIS
and the corresponding International Standard are IDT (identical), MOD
(modified), and NEQ (not equivalent) according to ISO/IEC Guide 21.

IEC 60413:1972 Test procedures for determining physical properties
of brush materials for electrical machines (MOD)

2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. The most recent editions
of the standards (including amendments) indicated below shall be applied.

JIS B 7502 Micrometer callipers
JIS B 7507 Vernier, dial and digital callipers
JIS B 7727 Shore hardness test—Verification of testing machines

JIS C 1102-1 Direct acting indicating analogue electrical measuring instruments
and their accessories—Part 1: Definitions and general requirements
common to all parts

JIS C 1102-2 Direct acting indicating analogue electrical measuring instruments
and their accessories Part 2: Special requirements for ammeters and
voltmeters
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JIS C 2802 Dimensions of brushes for electric machines

JIS Z 8401 Guide to the rounding of numbers

3 Terms and definitions For the purpose of this Standard, the terms and defini-
tions given in JIS C 2802 apply.

4 Test specimen A standard test specimen with dimensions as given below shall
be used.

a) When the test specimen is cut from brush block material, it is necessary that the
dimensions — thickness ¢, width b and length [ (see figures 1-1 and 2-1) — have
a definite relation to the direction of pressing pressure or axis of extrusion. The
length [ shall be perpendicular to the direction of compression for pressed blocks
and shall be along the axis of extrusion for extruded blocks.

Direction of
pressing pressure Direction of
pressing pressure

b
/
t
Pressed block
Figure 1-1 Relation between test Figure 1-2 Measured surfaces
specimen dimensions and of test specimen

direction of pressing pressure

Directi ] Direction of
irection o extrusion

extrusion b /

/

Extruded block

Surface C

Figure 2-1 Relation between test Figure 2-2 Measured surfaces
specimen dimensions and of test specimen
direction of extrusion
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b) The dimensions (thickness ¢t x width & x length ) of the standard test specimen
shall be:

10 mm x 10 mm x 64 mm or 4 mm x 8 mm x 32 mm.

¢) The tolerance on the dimensions ¢ and 6 is +0.04 mm and the tolerance on the
dimension / is £0.8 mm. When a large number of test specimens are concerned
and bulk density is one of the properties measured, it is more convenient to ap-
ply the tolerance of =0.04 mm to dimension / as well as to dimensions ¢ and b.

d) In order to ensure squareness of the ¢ x b section, the tolerance for the angles shall
be £15'. The parallelism defined by the difference between the dimensions of the
two opposite sides at any cross-section perpendicular to the [ dimension shall be
within 0.04 mm.

e) Where practicable, a test specimen may be cut from a manufactured brush. The
specimen shall be carefully machined to the surface finish normally used for car-
bon brushes. All traces of any die skin or extrusion skin shall be removed.

f)  In cases where it is not possible to cut a standard size test specimen from a manu-
factured brush, the size shall be a matter of agreement between the parties con-
cerned with delivery. Caution should be used in testing smaller size pieces as the
deviation may be great, due to difficulty in handling.

5 Measured items The items to be measured in this clause shall be bulk density,
hardness, resistivity, transverse strength, and ash content.

5.1 Bulk density The bulk density shall be tested by the measurement-and-weight
method.

5.1.1 Test equipment The following test equipment shall be used.

a) Micrometer callipers specified in JIS B 7502 or vernier callipers specified in JIS
B 7507, suitable for measuring the test specimen with an accuracy of +0.01 mm.

b) Scale or balance suitable for weighing the test specimen to the nearest gram and
having a sensitivity of 0.5 % or better.

5.1.2 Test specimen The test specimen shall be taken according to clause 4.

5.1.3 Test procedure The test procedure shall be as follows.

Using 5.1.1, measure the thickness ¢, width 6 and length / of the test specimen to
the nearest hundredth of a millimetre.

Then, weigh the sample in grammes to three significant figures.

5.1.4 Calculation Calculate the volume v of the test specimen and express in cm?3.

U= XD XL oo e (1)

where, v : volume (cm3)

t . thickness of test specimen (cm)
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